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IHosicHUTEALHAA 3aIIHCKA

Heo6xoauMocTh pa3paboTKH 37EKTUBHOTO Kypcea st yyanmxcst 10-x u 11-x kimaccoB «XuMus B 3a7jauax U YIPaXHEHUAX» 00YCIOBIEHA TEM,
YTO B COOTBETCTBUHU C YUE€OHBIM IJIAHOM ILIKOJIBI YPOBHS CPEIHEr0 001Iero oopa3oBaHus XUMUM 3a 2 roja BblaesseTcs Bcero 68uacos. B
coJiepkaHuu Kypca xumuu B 10-11-X kiaccax npencTaBieHbl TOIBKO OCHOBOIOJIAraroInie XUMUYECKUE TEOPETUUECKUE 3HAHUS, BKIIFOUAIOIIHE
obmue cBeneHus. [IoBepXHOCTHOE H3yueHHE XUMUU HE 00JIer4aeT, a 3aTpyAHseT ee ycBoeHue. OCOOEHHOCTBIO JaHHOT'O Kypca SBJISIETCS TO, YTO
3aHTHS UIYT NApauIeIbHO C U3YYEHHEM Kypca opraHudeckoi xumuu B 10-M Kkjiacce, U ¢ u3yuyeHueM Kypca ooei xumuu B 11-M kiacce. 910
JaéT BO3MOXHOCTb ITOCTOSIHHO U IIOCJIEI0BATENIBHO YBSA3bIBATh yUEOHBIM MaTeprall Kypca ¢ OCHOBHBIM KypCOM, a yJalUMcsl [10JIy4aTh 0ojee
IpOYHbIe 3HAaHUS 110 npeamety. [Iporpamma Kypca HoCayKUT AJIs CYIIECTBEHHOTO YIIyOJIEHUS U PACHIMPEHUs] 3HAHUH 110 XUMHUH, HEOOXOIUMBbIX

JJI1 KOHKPETHU3allu OCHOBHBIX BOIIPOCOB OpFaHH‘IGCKOﬁ, O6HICI71 u HGOpF&HH'—ICCKOﬁ XUMHWHU U TJIA O6HI€FO Pa3sBUTHA YYCHHUKOB.

Ieas kypca:

e pacuIMpeHHe 3HaHUM, (OpMUPOBAHNE YMEHHUH U HABBIKOB Y yHallIUXCs MO PELICHUIO PACYETHBIX 3a/1a4 U YIPAXHEHUH 10 XUMUH,

pa3BUTHE TTO3HABATENFHON aKTUBHOCTH M CAMOCTOSTEIHHOCTH.
3apaum kypca:

e yruyOJeHHE U paclIupeHue 3HaHUM 110 XUMUH;

e 3aKPEMHUTh YMEHUS U HABBIKM KOMITJIEKCHOT'O OCMBICIICHUSI 3HAHUU U WX MIPUMEHEHHIO TIPU PEIICHUN 33/1a4 U yIIPAXKHEHUI;

e WCCJIEIOBATh U aHAJTU3UPOBATH AJITOPUTMBI PEIICHUS TUTIOBBIX 33]1a4, HAXOAUTH CIIOCOOBI pelieH!s KOMOMHUPOBAHHBIX 3a]1a4;
e (opmHupOBaTh IENIOCTHOE MPECTABICHNE O TPUMEHEHUN MAaTEMAaTHYECKOTO anmapaTa Mpy pelieHn XUMUIECKIX 3a/1a4;

e Ppa3BHBATh Y y4aIlIUXCS YMEHUS CPABHUBATh, AaHATM3UPOBATH U JIETaTh BHIBOJIBI;

e  CrocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB COTPYAHUUYECTBA B MPOIIECCE COBMECTHON pPabOTHI;
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® Pa3BUTb MHTECPEChI YHAIIUXCA, YBIICKAIOIINXCA XUMHEH.

Kpr 6a31/1pyeTc>1 Ha 3HAaHMUAX, IOJYYACMBIX YHAIIUMHUCA ITPU U3YUCHUN XUMHH B OCHOBHOH IIKOJIC, U HE Tpe6yeT SHaHUSA TCOPCTUUCCKUX
BOITPOCOB, BBIXOAAIINUX 3d paMKH IIKOJIbHOM IMporpaMmal. B To xe BpeMA JI YCHCH_IHOI‘/'I pealin3aliii 3TOI0 3JICKTHUBHOI'O KypcCa HCO6XO,I[I/IMO,
YTOOBI pe6;1Ta BJIaaciin BaKHEUIIIMMU BBIYHUCIUTCILHBIMHI HaBbIKaMHU, aJITOPUTMAaMHU PCHICHUSA TUITOBBIX XUMHUYCCKUX 3a/ia4, YMCJIU IIPUMCHSATH

IPY PELICHUH 33/1a4 BaKHEHINe (pru3nuecKkie 1 XUMUYECKHE 3aKOHBI.

B kayecTBe 0CHOBHOI (pOPMBI OpraHM3alny YIeOHBIX 3aHATUH MpeaaraeTcs MpoBeIeHNe CEMIHAPOB, HAa KOTOPBIX JAeTCsl KPaTKoe 0ObsCHEHNE

TEOPETUYECKOI0 MaTepraa, a TaKKe pelIeHHne 3a/1a4 U yIPaXKHEHUH 110 TaHHOM TeMe.

J171s1 IOBBIILIEHUSI HHTEpECA K TEOPETHYECKUM BOIIPOCAM U 3aKPEIUICHHS U3y4YEHHOIO0 MaTepuaa, peyCMOTPEHbI YPOKU-IIPAKTUKYMBI 110
COCTABJICHUIO CXEM IIPEBPALLECHUN, OTPAKAIOIIMUX T€HETUYECKYIO CBA3b MEXAY KJIACCAMHA HEOPTaHUYECKUX U OPraHUYECKUX BEIECTB U

COCTAaBJICHHUIO PACYCTHBIX 3a/1a4, C YKa3aHUCM c1moco0oB ux PCLICHUS.

[Ipu pazpaboTke MporpaMMBbI JICKTUBHOTO MPEAMETa aKIICHT JeJIaJiCs Ha TE BOIPOCHI, KOTOpPhIE B 0a30BOM Kypce XMMHH OCHOBHOM | CpeHen
LIKOJIbI PACCMATPUBAIOTCSI HEAOCTATOYHO ITOJIHO WM HE PACCMATPUBAIOTCSA COBCEM, HO BXOJSAT B IIPOIPAMMBI BCTYIIUTEIIBHBIX 9K3aMEHOB B BY3bI.
3amaun U ynpaxHeHUsI MOA00PaHbI, TaK YTO 3aHATHUS MO UX PEIICHUIO MPOXOAAT MapauIeTbHO ¢ U3yuyaeMbIM MaTepraioM Ha ypokax. KIMpl,
HCIIOJIB3YIOIIUECS Ha 3aHATUSAX, UMEIOT PA3HOYPOBHEBYIO CUCTEMY OILIEHUBAHMSI, B TOM YHUCJIE€ UCMOIB3YIOTCS 3a7auu U ynpaxkHenus n3 KliMos

EI'D npeaplaymux jet, 4To Mo3BoJseT MOArOTOBUTh yyamuxcs kK caaue EI'D.

ONEKTUBHBIN Kypc «XUMUS B 33[]a4ax ¥ YIPAKHEHUAX» NpeaHazHadeH uid ydammxces 10-11-x knaccoB u paccunran Ha 34 yaca B 10 knacce u
34 gaca B 11 knacce (1 yac B Henemo B 10 u 11 knaccax).

1. Pe3yabTaThbl 0CBOCHHUSA KYypca

HeﬂTeHBHOCTB YUUTEIIA B 06y'-IeHI/II/I XUMHUU B cpez[Heﬁ IIKOJIC JOJIXKHA OBITh HalrpaBJICHA Ha JOCTUIKCHUC O6y‘-IaIOH_[I/IMI/IC$[

CICAYIOMUX JIMYHOCTHBIX PE3YJIbTATOB:



e B IICHHOCTHO-OPUEHTALIMOHHOI chepe - 0CO3HaHUE POCCUICKON TPaKIaHCKON HICHTUYHOCTH, TATPHOTH3MA, YyBCTBA FOPIOCTH 32
POCCHICKYI0 XUMUYECKYIO HAYKY;

e B TPYIOBOH cepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY AajbHENIIeH 00pa30BaTebHONM TPACKTOPHH B BBICHICH MIKOJIE, TJI€ XUMUS
ABJISIETCSA NPOQMINPYIOIIEH AUCHUIUINHOMN;

e B IIO3HABATEJILHOM (KOTHUTUBHOM, MHTEIUIEKTyalIbHOM) c(epe - yMEHHE YIpaBIsATh CBOEH 03HaBaTEIbHON
JeSITeIbHOCTBIO, TOTOBHOCTD U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE caMO0Opa30BaHUIO, Ha MIPOTSHKEHUH BCEH JKU3HU;
CO3HATEIbHOE OTHOLIEHHE K HENIPEPHIBHOMY 00pa30BaHUIO KAK YCIOBHUIO YCIIEIIHON MpodecCHOHaNbHON U 00IEeCTBEHHOM
JESATEIIBHOCTH;

e B cdepe cOepexeHns 310pOBbs - IPUHATHE U peaiu3alysl LIEHHOCTEH 3[0pOBOro 1 6e301acHoro oopasa >KU3HU, HENPUATHE BPEHBIX
IPUBBIYEK (KypeHUs, yHOTpEOJIEeHUs AJIKOr0JIsl, HAPKOTUKOB) Ha OCHOBE 3HAHUN O CBOMCTBAX HAPKOJIOTUYECKUX U HAPKOTUYECKUX

BCIICCTB.

MeTal’lpeI[MeTHl)le Pe3yJabTaThbl 0CBOCHUS BBINTYCKHUKAMMU cpe)meifl IIKOJbI Kypca XUMHM:

e HCIIOJIb30BAHME YMEHHMM U HABBIKOBPA3JIMYHBIX BUIOB II03HABATEIIBHOM EATENBHOCTH, IPUMEHEHHE OCHOBHBIX METOJI0B MIO3HAHHUS
(cucTeMHO-HH(pOPMAIIMOHHBIN aHaIN3, HAOJII0IeHUE, U3MEPEHNUE, TPOBEACHNE SKCIIEPUMEHTA, MOJICINPOBAHHUE, UCCIIEI0BATEIbCKAs
JeSTENIbHOCTD) JUISl U3YUEHUsI pa3JIMYHBIX CTOPOH OKPYXKarolle 1eiCTBUTENbHOCTH;

e BJIQJICHHE OCHOBHBIMU MHTEJUIEKTYAIbHBIMU ONEpaMsIMU: (OPMYIUPOBKA TUIIOTE3bl, aHAJIU3 U CUHTE3, CPAaBHEHUE U CHCTEMaTH3aIus,
BBISIBJICHHE TPUYNHHO-CJIEICTBEHHBIX CBA3EH U IOMCK aHAJIOTOB;

e MO3HAHHE 0OBEKTOB OKPYKAIOILIETO MUpa OT OOIIETo Yepe3 OCOOEHHOE K €TUHUYHOMY;

e yMEHHE reHEepHUpOBaTh UJEH U ONPEIENISITh CPEICTBA, HEOOXOIUMbBIE ISl UX peallu3allii;

e yYMEHHE ONpPEeNeNATh LIEeTH U 33/1a4U IeATeIbHOCTH, BBIOMPATh CPEJICTBA pealn3aluy LeJn U IPUMEHSITh UX Ha MPAKTUKE;

e HCHOJb30BAHUE PA3TMYHBIX HCTOYHHUKOB JJIs MTOTyYEHHUS] XUMHUECKOW HHPOPMALIMH, TOHUMaHUE 3aBUCUMOCTH COJIEpKaHUs U (POPMBI

npecTaBiIeHus] UH(POpPMALIMK OT 1IeJIel KOMMYHUKAIIUU U aJIpecara;
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e YMEHHE NPOAYKTHBHO OOIMIATHCS U B3aMMO/ICHCTBOBATH B IIPOLIECCE COBMECTHOM NESTENbHOCTH, YIUTHIBATh MO3UIMH APYTUX YYACTHHUKOB
NeSITebHOCTH, YPPEKTUBHO pa3peniaTb KOHQIMUKTEI,

e TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOATENBHON HH(POPMAIMOHHO-TIO3HABATEILHON JAEATEIbHOCTH, BKIIIOYAsi YMEHHE OPHEHTUPOBATHCS B
Pa3IUYHBIX UCTOYHUKAX WHPOPMAIMH, KPUTHYECKU OLICHUBATh U MHTEPIPETUPOBATH HH(OPMALIUIO, OTYIAEMYIO U3 Pa3IUIHBIX
HCTOYHHKOB,;

e YMEHHE HCIIOJB30BaTh CPEACTBA MH(POPMAILIMOHHBIX U KOMMYHUKAIIMOHHBIX TeXHONOTUH (nanee - UKT) B pemieHnn KOTHUTHBHBIX,
KOMMYHHKATHBHBIX ¥ OPraHU3aIMOHHBIX 33/1a4 ¢ COOII0ICHUEM TPeOOBaHUI SPrOHOMHKH, TEXHUKU 0€301acHOCTH, TUTUEHBI,
pecypcocOepexeH s, TPaBOBBIX U 3TUYECKUX HOPM, HOPM MH(POPMAIIMOHHOW 0€3011acHOCTH;

e  BIIAJICHUE S3BIKOBBIMHU CPEJCTBAMH, B TOM YHCIIC U S3bIKOM XUMHH, - YMEHHUE SCHO, IOTHYHO M TOYHO U3J1araTh CBOIO TOUYKY 3PEHUS,

UCTIOJIb30BAaTh a/IKBATHBIE SI3BIKOBBIC CPEACTBA, B TOM YHCIIE U CUMBOJIbHBIC (XMMUYECKHE 3HAKU, (POPMYIIBI U yPaBHEHUS).

HpeIIMeTHbIMI/I pe3yJbTaTaMi U3YUCHHA XUMUHN Ha 0a30BOM YPOBHC Ha CTYIICHU CPCAHETO 061uero 06paSOBaHI/I$I SABJIAKOTCA:

1) B mo3HaBaTenbHOU cepe:

e 3HaHME (IOHMMAHUE) U3YUYEHHBIX MOHATUH, 3aKOHOB U TEOPUI;

e yYMEHHE ONUCHIBATH JJIEMOHCTPAIIMOHHBIE U CAMOCTOSITENILHO MPOBEIEHHBIE SIKCIIEPUMEHTHI, UCII0JIb3YS JJI1 TOTO €CTECTBEHHBIN
(pycckuit, poJJHOMN) SI3BIK U SI3BIK XUMUU;

e yMEHHE KJIACCU(PHUIMPOBATH XUMUUECKUE 3JIEMEHTHI, IPOCTHIE U CI0XKHbIE BELIECTBA, B TOM YHCJIE U OPIraHUYECKHUE COEANHEHUS,
XUMHUYECKHE PEaKIUU 10 Pa3HbIM OCHOBAHUSIM;

e yYMEHHE XapaKTepHU30BaTh N3YUYEHHBIE KJIACChl HEOPraHUYECKUX U OPTaHUYECKUX COeIMHEHUHN, XUMUYECKUE PEaKIINH;

e TOTOBHOCTb ITPOBOJUTH XUMUUYECKHI SKCIEPUMEHT, HAOII01aTh 3a €ro MPOoTEeKaHueM, (PUKCUPOBATh PE3yIbTaThl CAMOCTOSATENBHOTO U

JACMOHCTPUPYCMOTI'O DKCIICPUMEHTA U ACIIATh BBIBO/IbBI,



e yMeHHE POPMYIUPOBATH XUMUUYECKHE 3aKOHOMEPHOCTH, TPOTHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEUIECTB 110 aHAJIOTUU CO CBONCTBAMU
M3Y4YEHHBIX;

e IOWCK UCTOYHUKOB XUMHUYECCKOW MH(DOpMALINH, TOTyYEeHUE HEOOXOAUMON HHPOPMAITUH, €€ aHAIINU3, U3TOTOBICHHE XUMUIECKOTO
MH(OPMALMOHHOTO IPOAYKTA U €r0 MPE3eHTAIUS;

e - BJaJieHUE 00s3aTeIbHBIMU CIIPABOYHBIMU MaTepuaiamu: [lepuonnyeckoii cuctemoi xumuueckux snemeHToB J1. . Menneneesa,
Ta0JIMLEN PACTBOPUMOCTH, FNEKTPOXUMUYECKUM PSJIOM HANIPSIKEHUM METAJJIOB, PSAAOM JIEKTPOOTPULATEILHOCTH - ISl XapaKTEPUCTUKU
CTPOEHHUSI, COCTAaBa U CBOMCTB aTOMOB XMMHUYECKHUX 3JIeMEeHTOB [-IV nepruo1oB 1 00pa30BaHHBIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB;

e YCTaHOBJICHHE 3aBUCUMOCTHU CBOICTB M MPUMEHEHUSI BAKHEHIIIMX OPraHUYECKUX COSAMHEHUN OT UX XUMHUYECKOTO CTPOEHUS, B TOM
qrclie ¥ 00YCIOBIEHHBIX XapaKTEPOM 3TOTO CTPOESHHUSI (MIpeIeIbHbIM WM HENPEAeIbHbIM) U HaTuunueM (yHKIIMOHATIBHBIX TPYIIIL;

e  MOJEIMPOBAHUE MOJIEKYJ Ba)KHEHIIIMX HEOPTaHUYECKUX U OPraHUYECKUX BEILIECTB;

e [IOHMMaHWE XMMHYECKOM KapTUHBI MUPaA KaK HEOThEMJIEMOW YaCTH 1IEI0CTHON HAYYHOU KapTUHBI MUPA;

2) B IGHHOCTHO-OPUEHTAIMOHHOMN cepe - aHAJIN3 U OIIEHKA MTOCIIEICTBUH IS OKPYKAIOIIEH Cpebl OBITOBOM U IPOM3BOJICTBEHHOM

JeSITEIbHOCTH YEJI0BEKa, CBA3aHHOM C MPOU3BOJICTBOM U NEPEPa0OTKON BaKHEHIINX XUMUYECKUX MTPOJYKTOB;

3) B TpyA0BOii cdepe - MpoBeJIeHNe XUMUYECKOTO SKCIIEPUMEHTA; pa3BUTHE HABBIKOB Y4eOHOMU, MPOEKTHO-UCCIIE0BATENBLCKOM, TBOPUECKOM

ACATCIIBHOCTH ITPH BBINTOJITHCHUHW UWHAWBHUAYAJIBHOI'O ITPOCKTA IO XUMHUU

4) B cthepe 310poBOro oOpasza KU3HH - COOTIOACHHE MTPaBHII 0€30MacHOT0 OOpAIEHHs C BEIIECTBAMH, MaTeprallaMid U XUMUYECKUMU
MPOIIECCaMK; OKa3aHHUE MEPBOM TOMOIIY MTPU OTPABIECHUAX, 0’KOTAaX U APYTUX TpaBMax, CBI3aHHBIX C BEIIECTBAMHU U JaOOPATOPHBIM

000py/TIOBaHUEM.

Conepxanue 10 kaace

1. Bsenenwue. Ponb 1 MecTo pacueTHBIX 33/1a4 B ccTeMe 0Oy4eHHUs XUMHUH U TPAKTUUECKOM ku3HU. TUIIbI 3a1a4.

2. BbIUKHCICHHS C UCTIOIH30BAHUEM HOHATHH «KOJIHMYCCTBO BC€IICCTBaA», «YHUCIIO ABora;[po», MOJIsIpHasA Macca, MOJ'ISIpHBIﬁ 00BEM.
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10.

11

YcTaHoBneHue npocteiiei Gopmysbl BEecTBa o MacCOBBIM JIOJISIM JIEMEHTOB C UCIIOJIb30BAaHUEM a0COTIOTHONW U OTHOCUTEIHHOM
IUIOTHOCTH BELIECTBA.

BriBoa popmyIibl BemecTBa o OTHOCUTENBHOM INIOTHOCTH U Macce (00beMy HITH KOJMYECTBY) MPOAYKTOB CrOPAHUS.

Bunbl n3oMepun: CTpyKTypHasi U IPOCTPAHCTBEHHAS.

Brruncnenus macchl (KoaudecTBa, 00beMa) BellecTBa 10 M3BECTHOMY KOJIMYECTBY (Macce, 00beMy) OJIHOTO U3 BCTYMUBIIUX B PEAKIUIO
WJIM [TOJIYYHBILIUXCSI BELLIECTB.

Brruncenue Macchl, KOJTUYECTBA WM 00beMa MPOAYKTA PEAKIMH 10 U3BECTHOW Macce, KOJMYECTBY WM 00BbeMy UCXOHOTO BEIECTBa,
COJZIepXKAIIEero IPUMECH.

Brruncnenue MaccoBoii Uil 0ObEMHOM J10JIM BBIXO/A MPOIYKTA PEAKIIUU OT TEOPETHUECKHU BO3ZMOXKHOTO.

PacueTsl 1o XMMHUYECKUM YpaBHEHHUSM, CBS3aHHbBIE C MACCOBOM J10JIel paCTBOPEHHOT'O BEILIECTBA.

Boruncnenue maccbl (00beMa WIIM KOJIMYECTBA) MPOAYKTA PEAKIIMU, €CJIM OJIHO U3 PEarupyrolIuX BEIIECTB JaHO B M30bITKE. PacueTsl 1o

00BEMHBIM OTHOILIEHUSIM T'a30B.

. PacueTsl mo TCPMOXUMHUYCCKUM YPABHCHUSM.

12.

Tunsl 1 MEXaHU3MbI XUMUYECKUX PEaKIUil B OpraHndeckoil XuMuu. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIU B OPraHUYECKOM
xumun. CocTaBieHNe YpaBHEHNUN PEaKIMi OKUCIEHUS aJIKeHOB U ankuHOB. [loHsATHE 0 1uKiIoankaHax. benson u ero romosnoru. Ilpasuna
OpHUEHTAIUH B OEH30JIbHOM KOJIbIIE. YTIPaKHEHHs, OTpakaroliie XUMUYECKHEe CBOUCTBA YIII€BOAOPOIOB U CIIOCOOBI MX MOIYUYECHHUS.
CxeMbl IPEBPALEHUI OTPAKAIOUIMX FEHETUUECKYIO CBSI3b MEX1Y YIVIEBOJOPOIAMU: OTKPBITBIE, 3aKPBITHIE, CMEIIAHHbIE. Y TPa)KHEHUS,
OTpakarolllie XapaKTepHble XUMUYECKUE CBOMCTBA MTPEIEIbHBIX OJJHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB; (heHOJIa U CIIOCOOBI UX
nosyueHust. [lonsatue o keToHax. YIpaxHEHUs, OTpaXKarollle XapaKTepHble XUMHUUECKHUE CBOMCTBA alibJAETUIOB, TPEAETbHBIX
KapOOHOBBIX KUCIIOT, CIIOKHBIX 3(UPOB U clIOCOOBI UX MoiydeHus. CXeMbl peBpaIeHN OTPaKaIOINX TeHETUYECKYIO CBS3b MEXTY
YIJIEBOAOPOAAMHU M KHCIOPOACOAEPIKAIIMMU OPTaHUYECKUMU COEIMHEHUSIMU: OTKPBIThIE, 3aKpBIThIE, cMelanHble. Kiaccudukanms

aMUHOB. AHUJIMH. YTIPOKHEHUSI, OTPAKAIOIINE XUMUUECKHE CBOMCTBA a30TCOIEPKAIINX COSAMHEHUHN U CIIOCOOOB MX MOTYYEHUSI.



13. 'emeTnyecKas CBsI3b aMHHOB C APYIruMH KilacCaMHi OpraHn4CCKUX CO@,Z[HHGHPII’I. I'eneTnueckas CBA3b aMUHOKH CIIOT C APYIruMu KiiacCaMu
OpTraHU4YCCKUX COCHHHGHHﬁ. A30Tco;[ep>1<aume reTCPOUUKINICCKHUEC COCAUHCHUA. IlonsTue o HYKJICMHOBBIX KHCJIOTAaX. CxeMbl
HpeBpameHHﬁ 10 TEMEC <<A30Tc0z[ep>1<am1/1e COCAMHCHUSA. ITonstue o BBICOKOMOJICKYJIAPHBIX COCAMHCHUAX. OcHOBHEIC METO/JAbI CUHTEC3a

IMOJIMMCPOB. [TomuaTHieH. HOJ'II/IHpOHI/IJ'IeH. CDCHOJ'I(i)OpMaJ'IB,I[eFI/II[HBIG cMoubl. CHHTETHYECKHE Kay4yKU U CHHTCTUYCCKHE BOJIOKHA.

Conep:xanue 11 kaace

Tema 1. XuMudeckuii 2J1€MEHT
OCHOBHBIE TOHATHUA M 3aKOHBI XUMHH.
Pacuérel c npumenenrem ypaBHenus MenaeneeBa-Knaitnepona. PacueTsl ¢ npuMeHeHneM ra3oBbix 3akoHOB. CTpoeHue atoma. M30Tomnsbl.

KBanTOBBIE UHCIIa QJICKTpOHA. Knaccmbnxaunﬂ XUMHUYCCKHX 3JICMCHTOB: S-, p-, d—, f-3eMeHTEI.

Tema 2. CTpoeHue BellecTBa.

OCHOBHBIE BU/IbI XUMHUYECKOW CBSI3M, MEXaHU3MBI UX 00pa30BaHus. XapaKTepHUCTHKA KOBAJICHTHOU CBS3H. BaJICHTHOCTD U CTEIIEHb OKUCIICHHUS.
[IpocTpancTBeHHOE CTPOCHUE MOJIEKYJI HEOPTraHMYECKUX M OPTraHMYECKUX BeliecTB. [JucnepcHpie cucTeMsl. 3a/1auu ¢ UCIOJIb30BAHUEM Pa3HbIX
Croco0O0B BBIPAKEHHS KOHIIEHTPAIIMU pacTBOPOB. Pacu€Thl, CBA3aHHBIE C MPUTOTOBIIEHHEM PacTBOPOB. [IpaBuiio cMereHus: pacTBOpOB,

(«trpaBuiio kpecta»). Kpucramioruaparsl.

Tema 3. Xumuueckue peaxium.
Knaccudukanus XuMrUuecKux peakiuii B OpraHM4eckoi 1 HeOpraHM4ecKoi XUMUU. PacueTsl, CBA3aHHBIE CO CKOPOCTHI0 XMMUUYECKUX PEaKIINi.
VYci1oBHs CMEIIEeHUs] XUMHUECKOro paBHoBecHs. [Ipon3Bo1CTBO cepHOM KMCIOTHI KOHTAKTHBIM clIOCO00M. OKUCIUTENEHO-BOCCTAHOBUTEIbHBIE

peaxuu(OBP). Dnekrponutnyeckas nucconuanusd. (3./1.). ['maponus.

Tema 4. CBolicTBa BEIIIECTB.
YrpaxkHeHus, WILTIOCTPUPYIOIIUE O0IIHe XUMUYECKHE CBOMCTBA METAJIIIOB.

CgoiictBa d-31emMeHTOB U X coequHeHu. XpoM. CBOMCTB d-371eMeHTOB M X coeauHeHui. Mapraner. CBOWCTB d-27IEMEHTOB M X COCTMHECHHU.



[unk. Pacu€tsl Mo Teme «NEKTPOTU3».

YnpaxHeHus1, WUTIOCTPUPYIOIIHE 00IINe XUMUYECKUE CBOMCTBA HEMETaIoB. KHUCIOTH OpraHndeckue u Heopranmueckue. AMGoTepHble

OpTraHu4Y€CKUC U HCOPIraHNYCCKUC COCANHCHUS. IToHsiTHE O KOMITJIEKCHBIX COCIUHCHUAX. I'eneTnyeckas cBs3b MCKAY KilaCCaMU OPraHUYCCKUX U

HCOPIraHUYCCKUX COGﬂHHeHHﬁ. I_[eHO‘lKI/I HpeBpameHHﬁ, OTpaXXaromue rcHETUICCKYIO CBA3b MCK/Y KIIaCCaMU HCOPIraHNMYCCKUX U OPraHHUYCCKUX

COC,I[PIHCHHIZ. XUMHUS U DKOJIOTUS. XUMHUS U MOBCEIHEBHAS KM3Hb YEI0BEKa

3. TemaTnueckoe IJIAHUPOBAHUE

10 knace 34uaca (1 yac B Hexe110)

Pasnen Bcero yacos Teopus IIpakTuka
Pemenne 3amau Ha BbIBOJ | 4 1 3
hopmya

Pemenne 3ana4y Ha Haxoxaenue | 9 4 5
Maccbl, 00beMa, COCTaBJIeHHE

pacyeToB N0  XHUMHYECKHM

YPABHEHHUAM

XuMnueckue peakuuu B |11 4 7
OpPraHuvecKoi XuMUM

I'eneTnueckas cBsi3b 10 3 7
Hroro 34 12 22




TemaTnueckoe miianuposanue 11 kiaace (344)

Pa3nen Bcero yacos Teopus IIpakTHKa
XHUMHYeCKHii 3JIeMEeHT 6 2 4
CrtpoeHue BemecTBa 7 3 4
XHMHYeCKHEe peaKkuuu 7 2 5
CBoijicTBa BeliecTBa 14 6 8
HToro 34 13 21
IHoypounoe nianupoBanue 10knacc
Ne HaumeHoBaHHe TEMbI KoanuyecTBO
n/n JacoB
1 Beenenue. Ponbs 1 MecTO pacueTHBIX 3a7a4 B CUCTEME O0YUECHHSI XUMUU U MPAKTUYECKOM KU3HU. THIIBI 3a/1a4. 1
2 Bbluncienys ¢ HCHOJb30BaHUEM MOHITHI «KOJMYECTBO BEIIECTBAY», «UMCIIO ABOTap0», MOJISIPHASI Macca, MOJISPHBIM 1
00BEM.
3 YcraHoBneHue npocteiiiieil opmMysbl BeecTBa MO0 MaCCOBBIM JIOJISIM JIEMEHTOB C HCIIOIb30BaHHEM a0COTIOTHOM U 1
OTHOCHUTEIBHOU INIOTHOCTH BEIIECTBA.
4 BriBoa hopmysisl BeliecTBa Mo OTHOCUTENBHOM MIIOTHOCTH U Macce (00heMy MITH KOJTUYECTBY) MPOTYKTOB CrOpaHHUSI. 1

10




Buel n3oMepun: CTpyKTypHas U IPOCTPAHCTBEHHAS.

6 Ypok-yrnpaxxHeHHe 1Mo 0TpabOTKE HABBIKOB COCTABIICHUS U30MEPOB M X Ha3BaHUI

7 Brrurcnenus maccsl (KomdecTBa, 00beMa) BEMECTBA M0 U3BECTHOMY KOJIHUYECTBY (Macce, 00beMy) OHOTO U3
BCTYIUBIIUX B PEAKIIMIO WM MOJIYYUBIINXCS BEIIECTB.

8 Brrurcnenue Macchbl, KOTUYECTBA WM 00beMa MPOAYKTa PEaKIuu 0 U3BECTHOM Macce, KOJIMYECTBY WK 00beMy
HCXOJIHOTO BEIECTBA, COJIEPKAIIETr0 MPUMECH.

9 Brruucnenue maccoBoil miii 00bEMHOMN JIOJIA BBIXOJIA TTPOJIYKTA PEAKIIUU OT TEOPETUUECKH BO3ZMOYKHOTO.

10 | PacueTsl MO0 XUMUYECKUM YPABHEHUSIM, CBSI3aHHBIE C MACCOBOM JI0JIEM pacCTBOPEHHOTO BEIIECTBA.

11 Brruucnenue maccel (00beMa WM KOJTMYECTBA) MPOAYKTa PEAKIUH, €CIIH OJJHO U3 PEarupyrolnX BEIIeCTB JaHO B
H30BITKE.

12 |PacueTsl Mo 00b€MHBIM OTHOIIICHUSIM Ta30B.

13 | PacueTsl 0 TEPMOXUMUYECKUM YPAaBHEHUSIM

14 | Tunbl 1 MEXaHU3Mbl XUMUUYECKUX PEAKLIUA B OPraHUUECKOU XUMUU

15 | OkucnIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIMA B OPTAHUYECKON XUMUH.

16  |CocraBieHue ypaBHEHUIN peaklMil OKUCICHUS aJJKEHOB U aJIKHMHOB.
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17

ITonsarue o OUKJIOAJIKaHax

18 | bensou u ero romonoru. [IpaBusna opueHTanuu B 0EH30JbHOM KOJbIIE

19 | YmopaxHeHus, OTpakarIne XUMUYECKHUE CBOMCTBA YIIICBOIOPOIOB U CIIOCOO0OB UX MOJIYICHHUS.

20  |Cxemsbl IpeBpalIeHuN OTPAKAIOIINX TEHETUIECKYIO CBS3b MEKY YTIECBOJIOPOIAMHE: OTKPBITHIC, 3aKPHITHIE,
CMEIIIaHHBIC.

21 | YpOK-IpaKTHKYM TI0 COCTABJICHUIO CXEM MPEBPAIICHUH, OTPAKAIONINX TCHETUYECKYIO CBSI3b MEXKTY YIIIEBOAOPOIaMHU

22 | YrpaxHeHHs, OTpakarolllue XapaKTepHble XMMHUUYECKHE CBOMCTBA MPeIeIbHBIX OJJHOATOMHBIX 1 MHOTOATOMHBIX
CIUpTOB; (hEHOJIA U CIIOCOOBI UX TTOTYICHHS

23 [ToHsATHE O KETOHAX.

24 | YhopaxHeHHs, OTpakarolllue XMMUUECKHEe CBOMCTBA ajlbJAeTHI0B, IPEIEIbHBIX KAPOOHOBBIX KHCIIOT, CIIOKHBIX d(DHUPOB
U CI0CO0O0B UX MOJIYYEHUS.

25 |Cxewmsbl IpeBpalleHu OTPAKAIOIIUX TeHETUUYECKYIO CBA3b MEXKY YTIEBOIOPOIAMH U KHCIOPOICOACPKALITUMHU
OpPTaHWYECKUMHU COCTUHEHUSMU: OTKPBITHIE, 3aKPBIThIC, CMEIIAHHEIC.

26 Knaccudukanus aMuHOB. AHUJIHH.

27 | YnpaxHeHHs, OTpaKaroIIne XUMHUIECKHE CBOMCTBA a30TCOIEPKAIINX COSTMHEHUN U CTIOCOOOB MX TOTyUYEHUSI.

28  |I'eneTnyeckas CBS3b aMHHOB C APYTUMH KJIACCAMH OPTaHUYECKUX COCTUHEHUI
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29

I'eHeTnueckas CBI3b aMUHOKHCIIOT C APYIruMu Ki1aCCaMH OPraHUYCCKHUX CoeHHHeHI/Iﬁ

30 | A3zorcoaepiKamiue reTepouKINYeCKUe COeAMHEHUS 1
31 IToHsATHE O HYKJIIEMHOBBIX KUCIOTAX 1
32 | Cxembl IpeBpallleHU 110 TeME «A30TCOIepKAIINE COSTUHEHUS 1
33 |IloHsiTHE O BHICOKOMOJIEKYJIAPHBIX cOeqUHEHUAX. OCHOBHBIE METO/bI CUHTE3a NOJUMEpOB. [lonuatumen. 1
[Momumnporinen. @eHoapopMaTbICTHIHBIEC CMOJHI.
34 | YpoK KOHTpPOJIS 1
11 kaace 34 yac (1 yac B Hees110)
Ne HaumeHoBaHue TeMbl KoanuecTBo
n/n 4acoB
Tema 1. XumMHnuyeckuii 31eMeHT
1 OCHOBHBIE NOHSTHS U 3aKOHBI XUMHH. 1
2 Pacuérsl c npumenenneM ypaBHeHus Menzaeneesa-Knaiinepona. 1
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3 PacueTsl ¢ IIPUMEHCHUEM I'a30BbIX 3aKOHOB.

4 Crpoenue atoma. M3otomsl.
5 KBaHTOBBIE UKCIIa 37IEKTPOHA.
6 Krnaccudukanus XuMHIECKHUX dJIEMEHTOB: S-, p-, d-, f-3JIeMeHTHI.

Tema 2. CTpoeHue BelecTBa

7 OcHoBHbIE BUIbI XUMUYECKOU CBSI3U, MEXaHU3MBI KX 00pa30BaHus. XapaKTEpUCTUKA KOBAJICHTHON CBS3H.
8 BaneHTHOCTB U cTeleHb OKUCIICHUS.

9 [IpocTpaHCTBEHHOE CTPOEHHE MOJIEKYJI HEOPraHUUECKUX M OPTaHUYECKUX BELIECTB.

10 JlucniepcHbie CHCTEMBI.

11 3ajauu ¢ UCMOJIb30BAHUEM Pa3HBIX CIIOCOOOB BBIPAXKEHUSI KOHIIEHTPAIIUK PAaCTBOPOB.

12 Pacué€rbl, cBsi3aHHBIE C TPUTOTOBJICHHEM PAcTBOPOB. [IpaBuiio cMelIeHus: pacTBOPOB, («KIIPABHUIIO KPECTay).
13 Kpucrannoruaparsl

Tema 3. XumMnuyecKkue peakumu

14 Krnaccudukanys XuMHUECKUX peakluii B OpraHMuecKoil 1 HeOpraHM4eCKOH XUMHUU.
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15

PaC‘IeTBI, CBsA3aHHBIC CO CKOPOCTBbIO XUMHUYCCKHX peaKHHfI.

16 YcnoBus cMELIEHUS XMMUYECKOTO PABHOBECHSL.

17 [Ipon3BoCTBO CEpHON KUCIOTHI KOHTAKTHBIM CIIOCOOOM.
18 OxucnautenbHO-BOCCTaHOBUTENbHBIE peakiuu(OBP).

19 DnektponuTrueckas aucconnanus. (2./1.)

20 Muaponus.

Tema 4. CBolicTBa BellecTB

21 YupakHeHus, WUTIOCTPUPYIOLIUE 00IINe XMMUYECKHE CBONCTBA METAJIIOB.
22 CgoiicTBa d-3271€eMEHTOB M UX COEAMHEHHUI. XPOM.

23 CgoiicTB d-371€MEHTOB U X coeAMHEHU. Mapranerir.

24 CpoiicTB d-321€MEHTOB M X coeMHEeHUH. [[uHK

25 Pacuétel no Teme «2neKTpoIn3»

26 YnpakHeHus, WUTIOCTPUPYIOLIUE 00IIre XMMHUUECKHEe CBOIICTBA HEMETAILIOB.
27 Kucnorel oprannueckue 1 HeOpraHm4ecKue.
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28 AMdoTepHbIC OPraHNYEeCKUEe U HEOPTraHUIECKUE COCTUHCHHUS. 1
29 [ToHsITHE O KOMIUIEKCHBIX COEIMHEHUSIX 1
30 ['eneTnyeckast CBSI3b MEXKy KJIIACCAMH OPTAHUYECKUX M HEOPTAHUUECKUX COCAMHEHUH. 1
31 Lenouku npeBpanieHnii, OTpakaroniiue reHeTUYECKYI0 CBSI3b MEXY KJIaCCaMU HEOPTraHUYECKUX U OPraHUYECKUX 1
BEILIECTB.
32 XUMHS 1 KOJIOTHSL. 1
33 XUMUS U NOBCEIHEBHAS )KU3HE YEJIOBEKA. 1
34 YPpOoK pa3BHUBAKOILETO KOHTPOJIS. 1

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA
* Xumus, 10 knacce/ Pynsurtuc I'.E., ®enpaman @.I'., Akunoneproe obmectBo «MznatenbctBo «IIpocBemnienue»

» Xumus, 11 knace/ Pynsuruc I'.E., ®enpaman @.I'., AkunonepHoe obmectBo «M3narensctBo «IIpocsemnienne»
METOAUYECKHUE MATEPUAJIBI U1 YUUTEJIA
B.H.loponbskus, A.I'.bepexnas, T.B.Caxnesa,B.A.®eppaneBa. XumMus. 3ajaHus BBICOKOTO YpoBHs ciiokHOCTH 10-11xmaccesr.-PocTos
u/J1:Jlernon

M.A.Ps60B. COopHUK 3aa4, yIpa)XHEHUH U TeCTOB 1o xuMuK K yueOHuky I'.E.Pyn3urtuca, ®.I'.denpamana. 10
knaccH3narenscTBo"OK3amen"

M.A.Pa6oB. Xumus EI'D 1000 3apanuii. U3natensctBo "Dx3amen”
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HAPPOBBIE OFPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
https://m.edsoo.ru

Alhimik www.alhimik.ru

KOHCIEKTHI 110 XUMUH IS IKOJIBHUKOB Www.chemistry.r2.ru, www.khimia.hl.ru

Xumug noig Bcex www.informika.ru

Xumus g Bac www.chem4you.boom.ru

Xumusi. OO0pa3oBaTeNbHBIN CAalT I NIKOJILHUKOB Www.hemi.wallst.ru

VYpoxku xumun Kupumra u Medoaus

http://www.prosv.ru — caliT uznatenscrsa «lIpocsenieHue»

http://www history.standart.edu.ru — npenmeTHbIi caliT nu3natenscTBa «IIpocBerieHne»

http://www.internet-school.ru — HuTepHer-1kona uznarenbcrBa «lIpocBemenue»: «Xumus»

http://it-n.ru- poccuiickas BepcHsi MeX1yHapOJHOTro IpoekTa CeTh TBOPUECKUX YUUTENEH

http://www.school.edu.ru- Poccuiickuit O6mieo6pazoBarenbHbiii [TopTan

http://www.school-collection.edu.ru — eguHast KoJuteKIus TUPPOBBIX 0OPA30BATEIHLHBIX PECYPCOB

lNazera "Xumus" n cailt g yuurens "4 uny Ha ypoxk XUMHH
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